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Abstract. We present the analysis of a sample of the Ly-α forest spectra of 152
quasars taken with the HST FOS. The Ly-α lines show little evolution at 0 < z < 1.7.
We see a difference between the evolution indices for weak and strong lines.
1 Introduction
We present the analysis of the distribution of Ly-α clouds at z <∼1.7. Our line
sample was drawn from the HST FOS spectra of 152 QSOs. In order to achieve
self-consistency we reduced all the spectra from scratch. The line sample
consists of lines between the Ly-β and Ly-α emission lines. We excluded:
metal systems and regions adjacent to them, lines within 3000 km/s from the
QSO emission redshift, and lines with W > 1 A˚. The resulting sample has 595
lines.
The evolution of the Ly-α forest lines is usually described with dN/dz =
A0(1 + z)
γ . For a non-evolving population of clouds 12 ≤ γ ≤ 1, depending
on q0. At z > 1.7, γ is significantly higher than 1, indicating strong evolution
(e.g. [1] and references therein). The results from the HST Key Project showed
that for low redshifts γ is smaller, and in principle consistent with no evolution
([2], [3]; see [5] for completed Key Project results). We estimated γ for various
subsets of our sample.
2 Results
See [4] for detailed description of the sample and the analysis. We present the
major results in Tab. 1 and on Fig. 1.
We confirm that line density evolution at z <∼1.7 is much slower than at
higher redshifts and that it is consistent with the no evolution case. It is
possible that the number density of weak lines increases with decreasing red-
shift. In any case, there is a significant difference in the evolution of weak and
strong lines. While number densities of strong and weak lines are comparable
at z ≈ 0, the former outnumber the latter more than twice at z ≈ 1.5. This
can be an indication that the weak and strong lines are members of separate
populations of the absorbers.
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Figure 1: Number density evolution for various subsamples. Dotted lines:
whole sample, dashed lines: absorbers with W > 0.36 A˚, solid lines: absorbers
with 0.24 < W < 0.36 A˚. Note distinctly different slopes for weak and strong
lines.
Wmin [A˚] Wmax [A˚] N γ A0
· · · 1.00 595 0.80± 0.20 · · ·
0.24 1.00 339 0.45± 0.28 26.3
0.36 1.00 296 0.87± 0.27 11.0
0.24 0.36 125 0.14± 0.45 12.0
Table 1: Estimated evolution indices for various subsamples.
Acknowledgements. We would like to thank D. Dobrzycka, J. Scott, K.-V. Tran,
and B. Wilden for their contributions to this project. This research has made use
of the NASA/IPAC Extragalactic Database (NED) which is operated by the JPL,
Caltech, under contract with the NASA. This work is based on observations made
with the NASA/ESA Hubble Space Telescope, obtained from the data archive at the
STScI, which is operated by the AURA, Inc. under the NASA contract NAS 5-26555.
Support from STScI grant No. AR-05785.02-94A is acknowledged. AD is supported
by NASA Contract No. NAS8-39073. JB is supported by NSF grant AST-9058510.
References
[1] Bechtold, J. 1994, ApJS, 91, 1
[2] Bahcall, J. N., et al. 1993, ApJS, 87, 1
[3] Bahcall, J. N., et al. 1996, ApJ, 457, 19
[4] Dobrzycki, A., et. al. 1997, to be submitted to ApJ
[5] Jannuzi, B. T. 1997, this volume
